INTRODUCTION
Porcelain has many applications in restorative dentistry including denture teeth, jacket crowns, porcelain-fused-to-metal bridge work, and inlays. Porcelain possesses excellent esthetics and resists mechanical wear and chemical degradation extremely well. However, conventional dental porcelain is weak with respect to shearing as it essentially is a brittle material.
In order to compensate for this brittleness, various methods, including baking on metal and production in or addition of crystal to the glass matrix have been proposed. Garvie et al. reported high strength zirconia ceramics made from room-temperature-stable tetragonal zirconia in 19751). Since then fracture resistant ceramics which can overcome the disadvantages of brittleness have been the subject of considerable interest. In particular, significant attention has focussed on partially stabilized zirconia ceramics which absorb breaking energy by the transformation of tetragonal zirconia to monoclinic zirconia and possess high fracture toughness2-6). In addition, much attention has been devoted to zirconia dispersed composite ceramics in which zirconia particles are dispersed in alumina and silicon nitride ceramics7-12). It has been observed that deflection and curving of cracks as well as microcracking can be caused by the phase transformation of zirconia and can absorb breaking energy7-12).
In 1984, we reported on the mechanical properties of composite porcelains containing dispersed zirconia particles in glass matrix as a model of dental porcelain13). R. Morena et al. also reported the fracture toughness and bending strength of dental porcelains to increase 30 to 35% upon the addition of zirconia14). Fig. 2 Changes in firing shrinkage curves of powder compacts consisting of glassalumina matrix (GA4) and zirconia (ZYt), with temperature raised continuously. Fig. 3 Relation between porosity and zirconia content of sintered specimens consisting of glass-alumina matrix (GA5) and zirconia (Zm). 
